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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Lakeview Dam, Missouri Inv. No. 10543
State Located: Missouri

County Located: Lincoln

Stream: Buck Creek

Date of Inspection: June 14, 1979

Assessment of General Condition

Lakeview Dam was inspected by the engineering firms of
Consoer, Townsend & Associates LTD. and Engineering Consultants
Inc. (A Joint Venture) of St. Louis, Missouri using the "Recom
mended Guidelines for Safety Inspection of Dams". These guidelines
were developed by the Chief of Engineers, U.S. Army, Washington,
D.C., with the help of Federal and State agencies, professional
engineering organizations, and private engineers. The resulting
guidelines are considered to represent a consensus of the engineer-

ing profession.

The overall condition of the dam appears to be good.
The dam does not exhibit signs of structural instability at this

time. The dam appears to be inadequately maintained.




Based on the criteria in the guidelines, the dam 1is in
the high hazard potential classification, which means that loss of
life and appreciable property loss could occur in the event of
failure of the dam. The estimated damage zone extends approxi-
mately 3 miles downstream of the dam. Within the damage.zone are
five dwellings, four buildings and a sewage disposal lagoon which
may be subjected to flooding, with possible damage and/or destruc-
tion, and possible loss of life. The Lakeview Dam is in the small
size classification since it is less than 40 feet high and impounds

less than 1,000 acre-feet of water.

Our inspection and evaluation indicate tha* the spillway
of Lakeview Dam meets the criteria set forth in the guidelines for
a dam having the above size and hazard potential. Lakeview Dam,
being a small size dam with a high hazard potential, is required by
the guidelines to pass from one-half Probable Maximum Flood to the
Probable Maximum Flood without overtopping. Since there is high
hazard potential downstream of the dam, the appropriate spillway
design flood for this dam is the Probable Maximum Flood. It was
determined that the reservoir/spillway system can accomodate the

Probable Maximum Flood without overtopping the dam.

The Probable Maximum Flood is defined as the flood
discharge that may be expected from the most severe combination of
critical meteorological and hydrologic conditions that are reason-

ably possible in the region.

Other conditions noted by the inspection team were:
erosion of the upstream slope; heavy vegetation and trees omn the
upstream and downstream slopes; obstructions in the downstream
channels; minor seepage observed at the principal spillway outlet;
and the longitudinal cracks from the dam crest to the emergency

spillway on the left abutment.
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The absence of seepage and stability analyses is a
deficiency which should be corrected. Periodic inspections by a

qualified engineer and establishing a maintenance log are recom-
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1.1

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

LAKEVIEW DAM, Missouri Inv. No. 10543

SECTION 1: PROJECT INFORMATION

General

a. Authority

The Dam Inspection Act, Public Law 92-367 of
August, 1972, authorizes the Secretary of the Army, through
the Corps of Engineers, to initiate a national program of dam
inspections. Inspection for the Lakeview Dam was carried out
under Contract DACW 43-79-C-0075 to the Department of the
Army, St. Louis District, Corps of Engineers, by the engineer~
ing firms of Consoer, Townsend & Associates Ltd., and Engi-
neering  Consultants, Inc. (A Joint Venture), of St. Louis,

Missouri.

b. Purpose of Inspection

The visual inspection of the Lakeview Dam was made
on June 14, 1979. The purpose of the inspection was to make a
general assessment as to the structural integrity and opera-

tional adequacy of the dam embankment and 1ts appurtenant

structures.




Ce Scope of Report

This report summarizes available pertinent data
relating to the project; presents a summary of visual observa-
tions made during the field inspection; presents an assessment
of hydrologic and hydraulic conditions at the site; presents
an assessment as to the structural adequacy of the various
project features; and assesses the general condition of the

dam with respect to safety.

Subsurface investigations, laboratory testing, and
detailed analyses were not within the scope of this study.
The conclusions drawn herein, therefore, are based on the
presence of, or absence of, obvious signs of distress. No
warranty as to the absolute safety of the project features is

implied by the conclusions presented in this report.

It should be noted that reference in this report to
left or right abutments 1s as viewed looking downstream.
Where left abutment or left side of the dam is used 1in this
report, this also refers to west abutment or side, and right

to the east abutment or side.
d. Evaluation Criteria

Criteria used to evaluate the dam were futnished.by
the Department of the Army, Office of the Chief of Engineers,
in "Recommended Guidelines for Safety Inspection of Dams",
Appendix D. These guidelines were developed with the help of
several Federal agencies and many State agencies, professional

engineering organizations, and private engineers.




1.2

Description of Project

ae. Description of Dam and Appurtenances

The following description is based exclusively on
the original design drawings, observations and measurements

made during the visual inspection. "As-built" drawings were

not available for the dam during the preparation of this

report.

The dam consists of a homogeneous earthfill embank-
ment between earth abutments. According to available draw-
ings, the crest 1s 12 feet wide and 607 feet 1long. Field
measurements show the crest width to be 11 feet and a length
of 600 feet. The crest elevation, according to the drawings,
is 556.7 feet above MSL. From field measurements, the crest
elevation was found to be approximately 558.5 feet above MSL.

The maximum height of the embankment is 28 feet.

The downstream slope 1s 1V to 2H. The upstream
slope is 1V to 3H from the crest to elevation 545.5 feet. At
elevation 545.5 feet, a 10-foot wide berm was constructed,
according to available drawings. Then, the upstream slope
continues from elevation 545.5 feet to streambed elevation at

a slope of 1V to 3H according to the plams.

According to the available drawings, a cutoff
trench, with side slopes of 1V to lH and a base width of 10
feet, was excavated parallel to the dam axis. The trench was

excavated to the bedrock foundation, according to the plans.

SO PP

e



§
{
!
'
[
!
i
i
i
3

There are three spillways for the Lakeview Reser-
voir. The principal spillway is located 195 feet to the left
of the right abutment. The spillway is a 33-inch 1inside
diameter reinforced concrete drop inlet structure which
connects to a 24-inch inside diameter concrete pipe which
passes under the embankment. The 24-inch concrete pipe is
about 112 feet in length with a maximum slope of 11.2%Z. A 28-
inch tall by ll-foot long concrete wall was constructed across
the center of the drop inlet as an anti-vortex device. The
concrete wall was constructed from the outside edge of the
drop inlet across the opening of the drop inlet and 1into the
embankment. A metal framework structure over the drop inlet

was provided as a trashrack.

The right emergency spillway 1s cut into the right
abutment and is a grass-lined, open channel. According to the
available drawings, the control section of the spillway was
constructed with side slopes of 1V to 3H and 1V to 8H, a
bottom width of 90 feet, and a crest elevation of 551.2 feet
above MSL. From field measurements, the control section of
the spillway has a cross section with side slopes of approxi-
mately 1V to 6H, a bottom width of 93 feet, and a crest
elevation of 553.0 feet above MSL.

The left emergency spillway is cut into the left
abutment and is a grass-lined, open channel. According to the
available drawings, the control section of the spillway was
constructed with side slopes of 1V to 3H and 1V to 8H, a
bottom width of 25 feet, and a crest elevation of 551.2 feet
above MSL. From field measurements, the control section of
the spillway has a cross section with side slopes of 1V to 6H
on the east side of the channel and 1V to approximately 14H on
the west side, a bottom width of 36 feet, and a crest eleva-~
tion of 554.0 feet above MSL.

-
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According to the plans, a livestock water supply

system was provided.

A 6-inch diameter perforated helical metal pipe was
provided in the embankment as an interceptor drain. The outlet
of the drain is located 2 feet 3 inches to the left of the
centerline. According to the drawings, the drain was placed
parallel to the crest extending 43 feet to the right of the
drain outlet and 101 feet to the left of the drain outlet.

b. Location

" The Lakeview Dam 18 located on Buck Creek, Lincoln
County, Missouri. The nearest downstream community is
Elsberry, population 1,398, which 1is approximately 2.5 miles
downstream. The dam and reservolr are shown on the Elsberry
Quadrangle Sheet (7.5 minute series) in Section 32, Township
51 North, Range 2 East.

Ce Size Classification

According to the "Recommended Guidelines for Safety
Inspection of Dams", by the U.S. Department of the Army,
Office of the Chief Engineer, the dam 1s classified in the dam
size category as being "Small" since 1its storage is less than
1,000 acre-feet. The dam is also classified as "Small" in dam
size category because its height 1s less than 40 feet. The

overall size classification is, accordingly, "Small" in size.
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d. Hazard Classification

The dam has been classified as having "High" hazard
potential in the National Inventory of Dams, on the basis that
in the event of failure of the dam or 1its appurtenances,
excessive damage could occur to downstream property, together
with the possibility of the loss of life. Our findings concur
with the classification. Within the estimated damage zone,
which extends of about three miles downstream from the dam are

five dwellings, four buildings and a sewage disposal lagoon.
e. Ownership

Lakeview Dam 1s owned privately by Mr. Richard
Green. The mailing address is Mr. Richard Green, Route 1, Box
163, Elsberry, Missouri 64434.

f. Purpose of Dam
"™ The purpose of the dam 1s for flood control.
- Design and Construction History

The available records show that the dam was de-
signed in March, 1957 by the Department of Agriculture, Soil
Conservation Service as part of the Lost Creek Watershed
Protection Project. The design engineer’s name, as listed on
the plans, is Mr. Browning. The dam was built in 1957-58 by

Ray & Briscoe, a local construction company.

|
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h. Normal Operational Procedures

Normal procedure is to allow the flood control
reservoir to remain as full as possible with the water level

being controlled by rainfall, runoff, evaporation and the

elevation of the spillway crest.




1.3 Pertinent Data*

a. Drainage Area (square miles): 0.84

b. Discharge at Damsite
Estimated experienced maximum flood (cfs): NA

Estimated ungated spillway capacity
at maximum pool elevation (cfs): 6050

Ce Elevation (Feet above MSL)

Top of dam: 558.5
Spillway crest:
Principal Spillway 545.5
Right Emergency Spillway 553.0
Left Emergency Spillway 554.0
Normal Pool 545.5
Maximum Pool (PMF): 558.48

d. Reservoir
Length of maximum pool (Feet): 2600

e. Storage (Acre~Feet)
Top of dam: 307

Spillway crest:

Principal Spillway 54
Right Emergency Spillway 189
Left Emergency Spillway 168
Normal Pool: 54
Maximum Pool (PMF): 306

f. Reservoir Surface (Axres)
Top of dam: 30
Spillway crest:




Principal Spillway 10.4
Right Emergency Spillway 22.5
Left Emergency Spillway 20.5
Normal Pool: 10. 4
. Maximum Pool (PMF): 29.9
g Dam
Type: Earthfill
! Length: 600 feet (from field measurements)
| Structural Height: 28 feet (from field measurements)
Hydraulic Height: 28 feet
Top width: 11 feet (from field measurements)
Side slopes:
Downstream 1V to 2H (according to design
drawings§
Upstream 1V to 3H from the crest to

elevation 545.5. A 10-foot wide
berm at elevation 545.5. 1V to
3H from elevation 545.5 to

streambed elevation (according to
design drawings)

Zoning: Homogeneous
Impervious core: NA
Cutoff: According to the drawings, a cutoff

trench with a 10-foot bottom width
and 1V to 1H side slopes was provided.

Grout curtain: Unknown




h. Diversion and Regulating Tunnel None

i. Spillway

Type:
Principal Spillway Drop inlet, uncontrolled
Right Emergency Spillway Open channel, uncontrolled
Left Emergency Spillway Open channel, uncontrolled

Length of weir:

Principal Spillway 12.3 feet (Drop Inlet Spillway)
Right Emergency Spillway 93 feet
Left Emergency Spillway 36 feet
Crest Elevation (feet above MSL):
Principal Spillway 545.5 feet
Right Emergency Spillway 553.0 feet
Left Emergency Spillway 554.0 feet

J. Regulating Outlets

Type: Livestock water supply 1
Length: Unknown ’

Closure: Unknown

Maximum Capacity: Unknown

* The term "maximum pool" used in this section refers to pool level

at the top of dam elevation unless otherwise specified.

~10-




SECTION 2 : ENGINEERING DATA

2.1 Design

Design drawings are available from the Department of
Agriculture, Soil Conservation Service, and are included as part of
this report. The drawings were prepared in March of 1957 by the
Department of Agriculture, Soil Conservation Service. 'As~built"
drawings, geologic and soil mechanics reports can be obtained from
the Department of Agriculture, Soil Conservation Service, however,

they were not available during the preparation of this report.

2.2 Construction

No data is available concerning the construction of the

dam and appurtenant structures, other than the construction history

given in Section l.2g.

2.3 Operation

No operation records are available for the Lakeview Dam.

2.4 Evaluation
a. Availability

The availability of engineering data is poor and
consists only of the design drawings mentioned in Section 2.1,
State Geological Maps and U.S.G.S. Quadrangle Sheets. Infor-

mation on subsurface investigations, soil testing, or slope

-]l=
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stability analysis was not available. As mentioned in Section
2.1, "as-built" drawings, geologic and soil mechanics reports
for this dam can be obtained from the Department of Agricul-
ture, Soill Conservation Service, however, they were not
available during the preparation of this report. No informa-

tion on design hydrology or hydraulic design was available.

b. Adequacy

The conclusions presented in this report are based
on field measurements, the available engineering data, past
performance and present condition of the dam. The data
available is inadequate to evaluate the hydraulic and hydrolo-
gic capabilities of the dam.

Seepage and stability analyses comparable to the
requirements of the "Recommended Guidelines for Safety Inspec-
tion of Dams" were not available, which 1is considered a
deficiency. These seepage and stability analyses should be
performed for appropriate loading conditions (including
earthquake loading) and made a matter of record. In the
absence of seepage and stability analyses no quantitative

evaluation of the structural stability can be made.

Ce Validity

Only a partial set of design drawings was available
for review. From field measurements the dam appears to have
been constructed according to the available drawings, except
for the discrepancies described in Section 1l.2a. The live-
stock watering system 1s shown on the plans to have been
placed to the right of the principal spillway, however, from
field observations, the system was found to have been placed

to the left of the principal spillway. Lakeview Dam was

~12-




originally named Structure F4 by the Soil Conservation

Service.

s |




SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

A visual inspection of the Lakeview Dam was made on

June 14, 1979. The following persons were present during the

inspection:
Name Affiliation Disciplines

David J. Kerkes Engineering Consultants, Inc. Soils

Peter Howard Engineering Consultants, Inc. Geology

Mark R. Haynes Engineering Consultants, Inc. Civil, Structural
and Mechanical

Kenneth L. Bullard Engineering Consultants, Inc. Hydraulics and
Hydrology

Kevin Blume Consoer, Townsend & Assoc., Ltde Civil and
Structural

Specific observations are discussed below.

14—




b. Dam

The crest of the dam has a dirt access road. The
vegetative cover on the crest outside of roadway was very tall
and unmaintained at the time of the inspection. There was no
evidence of significant settlement or cracking on the crest.
No significant deviations in horizontal or vertical alignment
vere apparent. There was no evidence of the dam ever being

overtopped.

The upstream slope had no evidence of riprap
protection. Considerable erosion has occured on the slope
near the water surface in several places due to wave action.
The slope was overgrown with tall grass, a few small trees and
several bushes. The slope appeared to be unmaintained. No

depressions or settlements were apparent on the slope.

The downstream slope of the embankment was over-
grown with tall grass and several trees and bushes. The slope
appeared to be unmaintained. No seepage was apparent at the
toe of the slope. No depressions, bulges or settlements were
apparent on the downstream slope. But due to the heavy
vegetation on the slope, a comprehensive inspection of the
slope was hampered. Materials removed immediately below the
vegetation cover on the embankment appeared to be a clayey

silt.

According to the '"Missouri General Soil Map and
Soi1l Association Descriptions" published by the Soil Conser-
vation Service, the materials in the general area of the dam
are classified as a Lindley silt loam of the Central Missis-
sippl Valley Wooded Slopes family. The Lindley silt may be
susceptible to excessive erosion. It 1is not known 1if the

Lindley silt was used in the embankment.
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Both the left and right abutments were at approxi-
mately the same clevation as the crest of the dam. Both
abutments appeared to be natural earth material with adequate
grass protectfon. No seepage was observed in or around either
abutment. No evidence of slope movement was apparent 1in
either abutment. The access road across the dam goes down the
side slope of the spillway and through the spillway on both
sides of the dam. Several longitudinal cracks were observed
from the dam crest to the emergency spillway on the left
abutment. The cracks were several feet in length and up to

12" deep. The cracks were not continuous.

No signs of rodent activity in either the embank-

ment or the abutments were apparent.

Ce Project Geology

The dam 1is situated in the Dissect Till Plains
Section of the Central Lowlands Province (Fenneman, N.M.,
"Physiography of Eastern United States", 1946). This area was
glaciated during Pleistocene time, at the clos. of which
relatively thick deposits of glacial till were left. The
entire area exhibits a karst topography with frequent sink

holes.

Regionally, in the dam area, the rocks are dipping
gently (about 50 feet per mile) to the northeast off of the
Ozark uplift to the south ("Structural Features Map of Mis-
souri", 1971). About seven miles to the south of the dam site
is the Cap au Gres fault. This major feature 1is traceable
from Illinois to near Bowling Green, Missouri. The fault is
not known to be active and does not appear to have affected

the rocks at the damsite.

~16-
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Bedrock 1is exposed at the damsite. The rtocks
consist of thin-bedded, slabby, gray limestone. Some beds are
fossilferous. Based on the 1lithologic descriptions on a
published map (Geologic Map of Missouri, 1961) the rocks most
probably belong to the Cape Limestone which is described as
fossilferous. The rocks at the damsite are essentially flat
lying. Two sink holes were observed in the channel below the

spillway outlet.

d. Appurtenant Structures

(1) Spillways

The concrete drop inlet structure is 1in good
condition. No spalling or cracking of the concrete was
observed. The trashrack was in good condition and unclogged.
The concrete anti-vortex device was also in good condition
with no spalling or cracking observed. Leakage in the 24-inch
diameter concrete pipe was detected. The leakage appeared to
be along the conduit pipe because the drop inlet structure
invert was dry but a flow of less than 1 gpm was observed at
the outlet of the conduit. No spalling or cracking of the
concrete were observed in the exposed portion of the conduit.
The joints of the exposed portion of the conduit showed no

sign of misalignment.

The emergency spillways were both heavily covered
with grass. The right emergency spillway channel was ob-
structed by a row of large trees and a fence which was covered
by heavy vegetation. The left emergency spillway channel was
not obstructed. No indication of instability in the slopes
was apparent. The right emergency spillway appeared to be
excavated to bedrock because several outcrops of bedrock were

observed.

~17-
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(2) Outlet Works

No regulated outlet works was provided for the
Lakeview Dam except for a livestock watering system. The
inlet and outlet of the system were not located. A clay pipe
which 1is assumed to house the control of the system was
located in some heavy brush approximately 15 feet to the west
of the 24-inch conduit outlet and 20 feet upstream from the
24-inch conduit outlet. The control was inaccesible because

the clay pipe housing was filled with soil.

e. Reservoir Area

The water surface elevation was 545.5 feet above

MSL on the day of the inspection.

The reservoir rim is gently sloped and no indica-
tion of 1instability or severe erosion were readily apparent.
The slopes above the reservoir are heavily grassed. Several

homes are built around the reservoir rim.

f. Downsteam Channe?

The downstream channel of the 24-inch conduit was a
well-defined, narrow rock-lined, open channel. The channel was
obstructed with a fence and a row of large trees. The channel
extends for approximately 100 feet downstream and then flows

into an open grassy pasture.

The downstream channel for the left emergency
spillway was a well-defined, grass-lined, open channel. The
channel was obstructed by a row of large trees at the point
where the channel converges with the downstream channel of the
24~inch conduit.
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The downstream channel for the right emergency
splllway was a well-defined, grass-lined open channel for
approximately 150 feet and then the channel was obstructed by
a row of large trees and a fence. Beyond the obstruction, the

channel is an open grassy pasture.

3.2 Evaluation

-The visual inspection did not reveal any items which are
sufficiently significant to indicate a need for immediate remedial

action.

The following problems were observed which could affect
the safety of the dam or which will require maintenance within a

reasonable period of time.

1. The obstructions in the downstream channels of the 24-

inch diameter conduit and the right emergency spillway.

2. The erosion of the upstream slope due to wave action. .

3. The heavy vegetative cover on the upstream and downstream

slopes.
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

Lakeview Dam was built to impound water for flood
control as part of the Lost Creek Watershed Protection Project.
The only operating facility is a livestock watering system, but it
appears the system has been abandoned. The water level 1s con~
trolled by rainfall, runoff, evaporation and the spillway eleva-

tion.

4.2 Maintenance of Dam

The dam is maintained by the owner, Mr. Richard Green.
The maintenance of the dam appears to be inadequate. Both the
upstream and downstream slopes are covered with dense vegetation,
bushes and trees. There have not been any major repairs dome to

the dam itself since its original construction.

4.3 Maintenance of Operating Facilities

The 1livestock watering system appears to have been
abandoned. The intake and outlet of the system was not located
during the visual inspection. The clay pipe housing the control of
the system was located, but the control of the system could not be

seen due to the soll and debris covering it.
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4.4 Description of Any Warning System in Effect

The inspection team is not aware of any existing warning

system for this dam.

PSR wr—

4.5 Evaluation

The maintenance at Lakeview Dam appears to be inadequate
at this time. The lack of maintenance has allowed the embanlment
section to deteriorate. The remedial measures described in Section

7 should be undertaken to improve the condition of the dam.

At e
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5.1

SECTION 5: HYDRAULIC/HYDROLOGIC

Evaluation of Features

a. Design

The watershed area of the Lakeview Dam upstream
from the dam axis consists of approximately 540 acres. The
watershed is mainly agricultural land with some wooded and
urbanized areas. Land gradients in the higher regions of the
watershed average roughly 12 percent, and in the lower areas
surrounding the reservoir average about 3 percent. The
Lakeview Reservoir 1is located on Buck Creek. The reservoir is
about ] mile upstream from the confluence of the Buck Creek
and Lost Creek. At its longest arm the watershed is approxi-
mately 1.8 miles long. A drainage map showing the watershed

area 1s presented as Plate 1 in Appendix B.

Evaluation of the hydraulic and hydrologic features
of Lakeview Dam was based on criteria set forth in the Corps
of Engineers’ "Recommended Guidelines for Safety Inspection of
Dams"”, and additional guidance provided by the St. Louis
District of the Corps of Engineers. The Probable Maximum
Flood (PMF) was calculated from the Probable Maximum Precipi-
tation (PMP) using the methods outlined in the U.S. Weather
Bureau Publication, Hydrometeorological Report No. 33. The
probable maximum storm duration was set at 24 hours, and storm
rainfall distribution was based on criteria given in EM 1110~
2-1411 (Standard Project Storm). The SCS method was used for
deriving the unit hydrograph, utilizing the Corps of Engi-
neers’ computer program HEC-] (Dam Safety Version). The unit

-22-
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hydrograph parameters are presented in Appendix B. The SCS
method was also used for determining loss rate. The hydro-
logic so0il group of the watershed was determined by use of
published soil maps. The hydrologic soil group of the water-
shed and the SCS curve number are also presented in Appendix
B. The curve number, the unit hydrograph parameters, the PMP
index rainfall and the percentages for various durations were
directly input to the HEC-] (Dam Safety Version) computer
program to obtain the PMF hydrograph. The computed peak
discharges of the PMF and one-half of the PMF are 7,086 cfs
and 3,543 cfs respectively.

Both the PMF and one-half of the PMF inflow hydro-
graphs were routed through the reservoir by the Modified Puls
Method also utilizing the HEC~l (Dam Safety Version) computer
program. The reservoir was assumed at the principal spillway
crest level at the start of the routing computation. The peak
outflow discharges for the PMF and one-half of the PMF are
6,026 and 2,820 cfs respectively. Both the PMF and one-half
of the PMF, when routed through the reservoir, can be accomo-
dated by the spillway/reservoir system without overtopping the

dame.

The stage-outflow relation for the spillway was
prepared from field notes, sketches, and available design
drawings. The reservolr stage-capacity data were based on the
UsSeG.S. Elsberry, MO. Quadrangle topographic map (7.5 minute
series). The combined spillways and overtop rating curve and
the reservoir capacity curve are presented in Plates 2 & 3

respectively in Appendix B.




From the standpoint of dam safety, the hydrologic
design of a dam aims at avoiding overtopping. Overtopping is
especlally dangerous for an earth dam because the downrush of
waters over the crest can erode the dam embankment and release
all the stored water suddenly into the downstream floodplain.
The safe hydrologic design of a dam requires a spillway
discharge capability, in combination with an embankment crest
height that can handle a very large and exceedingly rare flood

without overtopping.

The Corps of Engineer designs its dams to safely
pass the Probable Maximum Flood that is estimated could be
generated from the upstream watershed. This is the generally
accepted criterion for major dams throughout the world, and is
the standard for dam safety where overtopping would pose any
threat to human life. According to the Corps’ criteria, the
hydrologic requirement for safety for this dam is the capabil-
ity to pass from one-half Probable Maximum Flood to the
Probable Maximum Flood without overtopping.

b. Experience Data

It is believed that no records of reservoir stage
or spillway discharge are maintained for this site. However,
there was no evidence of water ever passing through either the

emergency spillway or over the top of the dam.
Ce Visual Observations
Observations made of the spillway during the visual

inspection are discussed in Section 3.1lc(l) and evaluated in

Section 3.2.
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d. Overtopping Potential

As indicated in Section 5.1-a, both the Probable
Max{imum Flood and one-half of the Probable Maximum Flood, when
routed through the resérvoir, resulted in no overtopping of
the dam. The 100-year flood 1s equal to approximately 14
percent of the PMF, therefore, the spillway/reservoir system
will accomodate the 100-year flood without overtopping the

dam.

The failure of the dam could cause extensive damage
to the property downstream of the dam and possible loss of
life. The estimated damage zone extends approximately three
miles downstream of the dam. Within the damage zone are five

dwellings, four buildings, and a sewage disposal lagoon.




6.1

SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

ae Visual Observations

There were no signs of settlement or distress
observed on the embankment or foundation during the visual
inspection. The heavy growth of vegetation and trees on both
the upstream and downstream slopes should be cleared. The
growth prevented proper 1inspection of the embankment 1in

addition to providing a hazard to the embankment.

The erosion of the upstream slope due to wave
action was not serious enough to indicate an unsafe condition.
Nevertheless, the damaged areas should be repaired and pro-

tected within a reasonable period of time.

Neither the principal spillway drop inlet nor the
24-inch reinforced concrete discharge pipe exhibited any
evidence of misalignment or structural instability. The
seepage observed, at the outlet of the pipe, i3 felt to have
no significant effect on the structural stability of the dam.
Nevertheless, the seepage should be monitored and any changes
in quantity or color should be reported and investigated.
There are no signs of i{instability of the slopes of the

emergency spillways.

The longitudinal cracks from the dam crest to the
emergency spillway on the left abutment appear to be shrinkage
cracks. The cracks, 1in their present condition, are not

serious enough to affect the stability of the dam. Never-
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theless, the cracks should be monitored during periodic visual
inspections and any significant change {n quantity or size

should be reported and investigated.

b. Design and Construction Data

No design computations were uncovered during the
report preparation phase. Seepage and stability analyses
comparable to the requirements of the "Recommended Guidelines
for Saf~ty Inspection of Dams" were not available. No embank-
ment or foundation soil parameters are available for carrying
out a conventional stability analysis on the embankment. No
construction data or specifications relating to the degree of
embankment compaction are available for use in a stability

analysis.

Ce Operating Records

No operating records are available relating to the
stability of the dam. The water level on the day of the
inspection was at the crest of the principal spillway, and it
is assumed that the reservoir remains close to full at all
times. No regulated outlet works exist at the damsite except
for the 1livestock watering system. The livestock watering
system appears to have been abandoned because the housing of

the control of the system was full of soil and debris.

de Post Construction Changes

No post construction changes are known to exist

which will affect the structural stability of the dam.
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€. Seismic Stauvility

The dam is located in seismic Zone 1, as defined in
"Recommended Guidelines For Safety Inspection of Dams" as

prepared by the Corps of Engineers, and therefore, does not

require a seismic stability analysis.




SECTION 7: ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment

The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed inves-
tigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the investi-

gation is intended to identify any need for such studies.

It should be realized that the reported condition of the
dam is based on observations of field conditions at the time of

inspection along with data available to the inspection team.

It is also important to note that the condition of a dam
depends on numerous and constantly changing internal and external
conditions, and 1is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through continued care and inspection can there by any chance

that an unsafe condition could be detected.
Qe Safety
The spillway/reservoir system of Lakeview Dam 1is

capable of accomodating the Probable Maximum Flood without
overtopping the dam. Therefore the spillway capacity of

Lakeview Dam is cousidered "Adequate".




b

The dam embankment appears to be in fair structural
condition. The erosion due to wave action on the upstream
embankment slope, if allowed to continue, could jeopardize the
safety of the dam. Therefore, the erosion should be repaired
and the slope protected from further damage. No seepage and
stability analyses were available for review. No signs of

distress were observed in the embankment or in the foundation.

The obstructions in the downstream channels of the
24-inch conduit and the right emergency spillway pose a
possible hazard to the normal operation of the two spillways.
Therefore, the obstructions should be removed and the channels
kept free of trees and debris. The seepage through the
conduit of the principal spillway does not jeopardize the
safety of the embankment in its present condition, but it

should be monitored for any changes in quantity or color.

The trees and bushes on both the wupstream and
downstream slopes should be removed from the slopes and an
adequate protective grass cover retained on the slopes. This
should be accomplished under guidance of an engineer exper-
ienced in the design and construction of earthen dams.
Indiscriminate clearing could jeopardize the safety of the

embankment.

The emergency spillway, cut through the right
abutment, is virtually on the limestone bedrock. If the
spillway flows, no erosional problems should occur. The
limestone 1is competent and serves as an adequate foundation
for the dam. The area about the reservoir exhibits karst
topography. Thus, the area in the shallow subsurface 1s
undoubtedly cavernous, therefore, monitoring of possible
development of solution channels through the rock should be

carried out from time to time.
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b. Adequacy of Information

The conclusions presented in this report are based
on field measurements, the available engineering data, past
performance and present condition of the dam. Information on
the design hydrology, hydraulic design, and the operation and
maintenance of the dam as well as seepage and stability
analyses were not available. To supplement available data and
allow for a more definife evaluation of the dam, it is recom

mended that the following programs be initiated:
1. Periodic inspection of the dam by an engineer experienced
in the design and construction of earthen dams should be

made and this inspection report made a matter of record.

2. Set up a maintenance schedule and log all visits to the

dam for operation, repairs and maintenance.

3. Perform seepage and stability analyses comparable to the

"Recommended Guidelines for Safety Inspection of Dams".
Ce Urgency

The remedial measures recommended in Paragraph 7.2

should be accomplished within a reasonable period of time.
d. Necessity for Phase IT Inspection

Based on results of the Phase I inspection, a Phase

IT inspection 1s not felt to be necessary.
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7.2

Remedial Measures

'Y Al ternatives

Not applicable

b. 0 & M Procedures

l. The following corrective measures should be under-

taken within a reasonable period of time:

(a)

(b)

(c)

(d)

(a)

Repair erosion due to wave action on the upstream slope

and protect the slope from further damage.

Remove all heavy vegetation and trees from both the
upstream and downstream slopes and retaining an adequate

protective grass cover on both slopes.

Remove trees and debris from the downstream channels of
the principal spillway and the right emergency spillway
and the channels and fences kept free of trees and
debris.

Seepage and stability analysis should be performed by a
profeasional engineer experienced in the design and

construction of earthen dams.
2. The following conditions should be monitored:
Monitor the seepage through the outlet conduit of the

principal spillway for changes in quantity or color and

report any changes.
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(b) Monitor the longitudinal cracks from the dam crest to the
emergency spillway on the left abutment for any changes

in quantity or size and report any changes.
The owner should initiate the following programs:

(a) Perilodic inspection of the dam by a professional engineer
experienced jin the design and construction of earthen

dams .

(b) Set up a maintenance schedule and log all visits to the

dam for operation, repairs and maintenance.
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APPENDIX A

PHOTOGRAPHS TAKEN DURING INSPECTION
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Photo

Photo
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1.

2.

3.

4.

5.

6.

7.

8.

Lakeview Dam

View of the crest of the embankment.
View of the downstream embankment slope.
View of the upstream embankment slope.

View of the intake to the drop inlet
structure.

View of the outlet of the 24-inch diamter
concrete conduit. Note interceptor drain
outlet to the right of the conduit.

View of the emergency spillway on the left
abutment.

View of the emergency spillway on the
right abutment. Note rock outcrops.

View of the discharge channel of the 24-
inch diameter concrete conduit.




Lakeview Dam

Photo 1

Photo 2




l.akeview Dam

Photo 3

Photo 4




Lakeview Dam

Photo 5
Photo 6
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Photo 7

Photo 8
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SUMMARY OF PMF AND ONE-HALF PMF FLOOD ROUTING
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